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I.   Introduction 
 
 
Impervious cover levels as low as 10 percent have been found to cause aquatic degradation.  Even 
lower impervious cover levels can cause damage to sensitive aquatic ecosystems (Booth and Jackson, 
1997).  In areas of intense urban development, such as Auckland, New Zealand, the impervious 
cover is often far above 30 percent of the land area.  Under the Resource Management Act (RMA) 
passed in 1991 in New Zealand, sustainable development is embraced through the use of planning 
to guide growth and development in a way which protects the viability of natural resources.  This 
legislation assumes that by requiring plans to be written with an environmental sustainability focus, 
the shape of future development in New Zealand will be more likely to provide New Zealanders 
with a higher quality environment.  The RMA is betting on development management for providing 
the answers to the currently deteriorating natural environment.   
This research project aims to test performance of an RMA-conforming plan in the area of protecting 
water quality.  The data presented in this paper has been structured in the following manner: 
• Institutional planning framework provided by the Resource Management Act; 
• Literature review to provide the theoretical background; 
• Methods of plan performance through analyzing resource consents; 
• Water quality trends before and after plan adoption; and  
• Recommendations for improving plan effectiveness evaluation. 
The guiding questions leading this research forward are, “How well has the national mandate for 
sustainable development been translated into policy objectives?” “How well have those policies been 
implemented into practice?” and “What have been the environmental outcomes?” 
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Although this project is not claiming to make direct links between land use and water quality (many 
other researchers are currently working on this issue), it does provide insight into the process of plan 
implementation, monitoring, and evaluation.  The paper concludes with recommendations for 




 - 4 - 
Rita Stanton PLAN EFFECTIVENESS MONITORING 13 April 2006 
II.   Institutional Framework 
 
 
The planning mandate is established at the national level through the Resource Management Act 
1991 (RMA).  The purpose of the Act is to “promote the sustainable management of natural and 
physical resources” (RMA, 1991). 
In this Act, “sustainable development” means managing the use, development, and 
protection of natural and physical resources in a way, or at a rate, which enables people and 
communities to provide for their social, economic, and cultural wellbeing and for their 
health and safety while:  
(a) Sustaining the potential of natural and physical resources (excluding minerals) to meet 
the reasonably foreseeable needs of future generations;  
(b) Safeguarding the life-supporting capacity of air, water, soil and ecosystems; and  
(c) Avoiding, remedying, or mitigating any adverse effects of activities on the environment.  
The RMA combined many environmental laws already existing in New Zealand to present an 
integrated approach to issues concerning air, water and land resources.  The RMA regulates actions 
that will change, use or otherwise degrade the environment or other affect other users of natural 
resources.  Local councils are responsible for deciding upon specific actions that may affect the 
larger community (natural and human) with guidance from district and regional plans.  Guidance can 
also be found from the Ministry for the Environment, national policy statements and reports created 
by council staff.  Disputes over land use and other actions governed by the RMA are settled in the 
Environment Court (NZ Ministry of Justice, 2006). 
A resource consent is required for any action that is not expressly allowed by regional and local 
plans (permitted activity).  There are several types of resource consents.  Land use consents are 
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required for any activity (construction, alteration, placement, extension, removal or demolition of 
any structure; disturbing plant or animal habitat; and deposition of any substance) in, on, under, or 
over the land, surface of rivers and lakes, and the bed of rivers and lakes.  A subdivision consent is 
required for dividing up parcels of land.  Other types of consents include water permits, coastal 
permits and discharge permits for activities other than “certain existing lawful activities allowed” or 
“permitted activity” (RMA, 1991).  Appendix A contains a land use resource consent application 
while Appendix B contains the decision letter for this resource consent issued by the Papakura 
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III.   Theoretical Background 
 
 
Alexander and Faludi (1989) give some general guidance on evaluation criteria for assessing plans 
and their implementation, as does Baer (1997).  Alexander and Faludi believe that it is not necessary 
to show a direct link between means and ends during plan implementation.  This leads to important 
questions that have yet to be answered regarding the purpose of the plan if it is not necessarily a 
means to an end.  The planning process has many merits including actively engaging the community 
in decisions that will affect the future of development, defining long-term goals for a community, 
and establishing a procedure for evaluating new development proposals.  But if a plan as a whole is 
not a blueprint of the future development pattern, it can be argued that a plan has been designed to 
achieve the goals and objectives of a community, by whatever means.  The assumption of this 
research is that by analyzing how policies are implemented and the environmental outcomes should 
yield results that point to the effectiveness of the plan.   
The argument surrounding what should be measured and how and when to measure it depends upon 
how the purpose of the plan is defined (Baer, 1997).  Is the plan a blueprint that should be followed 
directly, or is it supposed to guide a process that can be departed from to respond to environmental, 
social and political changes? Berke, et al. (forthcoming) points out that not enough research has 
been done on plan implementation to conclude how effective either method is at producing the 
desired effects.  “Given the paucity of studies on implementation of spatial planning programs, a 
major issue is that present planning programs have not accounted for successes and failures of past 
experiences derived from systematic evaluations of implementation” (Berke, et al., forthcoming).   
In this attempt to evaluate plan effectiveness the outcomes of the planning process are compared 
with the goals of the plan, as stated in plan objectives and policies. Through adopting this method, 
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the plan is assumed to be a guide of how development should proceed to achieve sustainable land 
use patterns.  Since specific measurable objectives for development are not mandated in the plans (a 
topic discussed in detail below) the plan is not assumed to be a blueprint for future development.   
The permitting process is evaluated to know how the plan was implemented, but the real test of the 
evaluation is how well environmental quality is being protected to meet the goals of the plan.  This 
fits into Baer’s model as post hoc evaluation of plan outcomes (1997).  Considering when to evaluate 
the outcomes of the plan, in this case we will be looking at resource consents (building permits) 
beginning when the plan was adopted through the subsequent six years (1999-2005). 
Next, Baer (1997) addresses the different approaches for how to judge the outcomes of the plan.  
What should be used as the basis of comparison?  Assuming that the plan provides community goals 
that may be reached by a number of ways, the environmental quality before the plan was adopted 
should be compared to the environmental quality following the plan adoption as a performance 
measure of plan outcomes (Baer, 1997).  
Conformance is a measure of how many of the policies in the plan are actually put into practice.  
Performance, on the other hand, is how the goals of the plan are achieved by thorough policy 
implementation.  These two measurements draw on several previous studies by Alexander and 
Faludi (1989), Mastop and Faludi (1997), and Hopkins (2001).  The difference between conformance 
and performance is a subtle yet important distinction to make.  The policies of a plan may all be 
implemented in practice at least once (a measure of conformance), for instance, while policies may 
not be appropriately applied to reach the desired outcomes (a measure of performance). 
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IV.   Methods 
 
 
A recent document from New Zealand’s Ministry for the Environment (MfE, 2002) has identified 
and outlined several methodological options for assessing the influence on the environment of plans 
written under the statutory authority of the Resource Management Act (RMA).  Included in the list 
of possible methods for moving this area of research forward is one employed by this project.  The 
main approach is using a case study to analyze the expected environmental outcomes and the 
implementation of stormwater management techniques stipulated in resource consents within the 
case study area.  Implementation of the planning goals will be measured by a performance approach 
rather than a conformance approach given the lack of specific plan policies. 
Conformance measures how the implementation follows directly the steps outlined by the plan.  
Measures of conformance assume that the plan can be followed with a methodical approach.  When 
this is not the case, the plan performance can be measured by how well the implementation achieves 
the goals of the plan, through whatever means as long as those means are effective (Berke, et al., 
forthcoming).  Performance of the planning process is measured by the type and amount of water 
quality protection measures implemented through granted resource consents. 
In this instance, the resource consent would act as a surrogate for development practices; making 
the assumption that what is required in the permit will actually be performed on the ground.  Since 
no monitoring of compliance with granted resource consents is performed in Papakura, there is no 
way to be sure that this is the case.  
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Site  Se l e c t ion 
 
The site selection process for this study considered several physical, political and logistical factors. 
Takanini in the Papakura District was chosen for its rural nature with significant development 
pressure (being a suburban area of Auckland), for being easily accessible from the base of 
operations, for being of a size that was not overwhelming in the amount of data collection and 
analysis, for being one of the longest operational plans after adoption of the RMA, and for having a 
political climate that allowed outside evaluation. 
Papakura is located approximately 30 km south of Auckland, occupying a unique area of transition 
between the suburban sprawl of Auckland and the rural landscape of the Franklin District and the 
further Waikato region of New Zealand.  Takanini is a rural area in the northeastern portion of the 
Papakura District.  This area has traditionally been utilized for pastoral farming, horse rearing and 
other agricultural uses.  See Figure 1 for urban and rural areas in Papakura.  However, there is 
increasing pressure to develop this landscape for urban and suburban uses as people working in the 
Auckland region search for more affordable land farther from the city.  The Auckland Regional 
Growth Forum has identified Takanini as an appropriate location to accommodate population 
growth. 
The International Global Change Institute that coordinated this research is located in Hamilton, 
which is about 130 km south of Auckland.  We wanted to choose a district council that was within 
close proximity for accessibility reasons.  
The Papakura District Plan was adopted June 16, 1999, making it one of the first plans to be 
compliant with the Resource Management Act.  The early adoption allowed a six-year plan operation 
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prior to evaluating plan effectiveness.  Also of importance, the Papakura District was amenable to 
work with our research group for furthering the study of planning in New Zealand.   
 
 Figure 1: Papakura District Rural and Urban areas. 
 Source: Papakura District Plan, Papakura District Council, 1999. 
 - 11 - 
Rita Stanton PLAN EFFECTIVENESS MONITORING 13 April 2006 
The geographic area of interest is comprised of the drainage area for the water quality monitoring 
site on the Papakura Stream in Takanini.  See Figure 2 for a map of the drainage area.  The blue line 
indicates the political boundary between Papakura District and Manukau City.  The red line outlines 
the drainage boundary of the sample location (marked by the red dot) on the Papakura Stream.  
Takanini is located largely within the flood hazard area or potential flood hazard area as defined by 
the Papakura District Plan.  It is a flat terrain with underlying peat that requires water saturation to 
provide stability to the development placed upon this ground.  It is a unique landscape that provides 
interesting challenges for land use regulations, including provisions for on-site stormwater soakage. 
 
 
Figure 2: Papakura Stream Drainage Area 
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Data Col l e c t ion 
 
This research required travel to both the Auckland Regional Council and the Papakura District 
Council to gather data and speak with the staff.  Also, several trips were made to Papakura for 
viewing the Papakura Stream sampling site and reflecting upon the natural environment and type of 
development projects under construction. The plans that have been reviewed are those relevant to 
the issue of water quality in Takanini have been produced at the regional and local level. The 
Auckland Regional Policy Statement, the Papakura District Plan, and the Takanini Structure Plan 
have been analyzed for this study.  
Water Quality Policies 
The RMA establishes water quality as the responsibility of regional councils, the Auckland Regional 
Council (ARC) in this case. The Auckland Regional Policy Statement (ARPS) outlines the state of 
the natural and cultural resources for the region as well as goals for protecting those valuable 
resources.  Local plans produced within the Auckland Region must be consistent with the ARPS.  
The Auckland Regional Policy Statement (ARPS) applies to all districts (local jurisdictions) within 
the region.  
The ARPS establishes a vision statement for the water quality of the region’s beaches, rivers, and 
lakes to be swimmable; to provide resources for fishing, shellfish gathering, cultural, commercial and 
other purposes; and to function naturally without adverse affects (ARC, 1999).  The vision for water 
quality in the Auckland Region is very broad and encompassing.  However, the goals of the policy 
statement are more specific, consisting of: 
1. Steady reduction of sediment, sewage overflows and other contaminants into our waterways. 
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2. Prevention of discharges of toxic and persistent contaminants, which may have an adverse 
effect on aquatic ecosystems. 
Due to the nature of the vast urbanization Auckland Region, the area rivers and streams are, 
“severely degraded by discharges, including those from combined sewer overflows, and by urban 
stormwater and litter” (ARC, 1999, p. 8.2).  The reduction of contaminants into the waterways is 
measurable, but what constitutes a “steady” reduction?  The prevention of toxic and persistent 
contaminants is also measurable, but what type of monitoring is necessary to control this?  These are 
issues that will be further explored in following sections.   
The Auckland Regional Plan: Sediment Control sets out objectives for water quality regarding 
sedimentation from all land uses.  Those objectives are (ARC, 2001): 
• To maintain or enhance the quality of water in waterbodies and coastal water. 
• To sustain the mauri [life force] of water in waterbodies and coastal waters, ancestral lands, 
sites, waahi tapu [sacred places] and other taonga [valued resources]. 
• To reduce the exposure of land to the risk of surface erosion leading to sediment generation. 
• To minimise sediment discharge to the receiving environment. 
Along with policies and plans, the Auckland Regional Council provides technical assistance to local 
jurisdictions.  Technical papers are produced and available via the ARC website.  The papers provide 
assistance on best management practices to protect water quality for use by both potential 
developers and local planners.  Since Papakura does not have the capacity to conduct research and 
commission projects, the ARC technical papers provide a wealth of knowledge.   
Papakura is the southern most urban fringe area of Auckland City.  It is a transitional area between 
intense urban development and largely rural landscapes. Figure 3 presents the geographic location of 
Papakura within the Auckland Region. 
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 Figure 3:  Auckland Region with District Council boundaries. 
 Source:  Auckland Regional Policy Statement, ARC, 1999. 
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The Papakura District Plan recognizes the importance of both providing vital urban centers and 
protecting the agricultural and pastoral lifestyles of many of its residents.  The stated purpose of the 
Papakura District Plan is (Papakura District Council, 1999):  
The integrated management of the use, development and protection of the natural and 
physical resources of the District in such a way that the present and future well-being of the 
community may be achieved. 
The Papakura Plan goes on to provide a hierarchy of objectives, policies and rules that guide the 
future development of the area according to community values.  Objectives and policies for 
Takanini include developing in a manner that allows a variety of housing options while avoiding, 
“significant adverse effects in relation to water quality” (PDC, 1999).  The policies and objectives are 
not measurable, however, and rules are not included in this section to provide more detailed 
development management standards.  Methods that are referred to are zoning, subdivision rules and 
activity controls.  No details are given as to how these methods will be employed in order to protect 
water quality in Takanini.  
The expected environmental results listed in section 5B - Takanini Structure Plan within the 
Papakura District Plan includes, “Maintenance (as far as is practicable) of water quality and 
hydrological regimes.”  This is the only expected environmental result related to water quality in the 
structure plan. 
A Stormwater Catchment Management Plan was created for the Takanini area after the adoption of 
the Papakura District Plan that has its own expected environmental results that are all related to 
 - 16 - 
Rita Stanton PLAN EFFECTIVENESS MONITORING 13 April 2006 
water quality or quantity.  These provide the clearest, although still not measurable, policy directives 
in shaping future development of Takanini (PDC, 1999, section 5B). 
• Maintenance (as far as practicable) of the hydrological balance between groundwater 
recharge and surface runoff. 
• Mitigation of the effects of development on the quality of stormwater discharged into the 
receiving environment. 
• Minimising (as far as practicable) flood risk in the Growth Areas and downstream developed 
areas. 
• Provision of landscaped swales and stormwater wetlands or ponds to assist in improving 
water quality and minimising flood risk, while also providing amenity features. 
Under Section 4.8, Resource Management Techniques, of Part 1 of the Papakura District Plan the 
evaluation of plan performance is alluded to (PDC, 1999). 
Performance standards relating to the environmental effects of activities such as noise, glare, 
vibration, odour, air and water quality, views, landscaping, total visual amenity and general 
amenity degradation offer flexibility.  The performance of all activities will be measured in 
terms of the applicable criteria to ensure that environmental impacts are minimised if not 
avoided altogether. 
The District Plan relies upon a mixture of zoning and performance standards to serve 
integrated resource management. 
Although a monitoring and evaluation section is included in the Papakura District Plan, the Coucil 
has allocated no money and no staff time to this task.  In the absence of measurable policy 
objectives and no provided performance standards, the data for resource consents and water quality 
in the Papakura Stream will be compared before and after the 1999 plan adoption to assess changing 
trends.   
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Resource Consents 
The resource consents (permits) analyzed were from this geographic area of interest from the time 
period between 1997 and 2005 (most currently available data).  The Papakura District Plan 
compliant with the RMA was adopted June 16, 1999, this is used as the separation date for resource 
consents granted pre-adoption and post-adoption.  Rather than taking a random sample, all 89 
granted resource consents for this time period were evaluated for links between policies in the plans 
and the techniques implemented through the resource consents.  Thirty resource consents were 
gathered from two years prior to adoption of the RMA compliant District Plan and 59 were 
available for analysis post-adoption of the plan.   
Each resource consent application and decision letter from the Papakura Council was reviewed for 
suggestions regarding mitigation of negative water quality or quantity outcomes from the proposed 
development.  Each mitigation action was codified according to the type of proposed action (buffer, 
stormwater detention, flood proof building design, etc.).  Appendix C shows the complete table of 
codes, descriptions and sample language used in the resource consents.  As mentioned above, 
performance is a measure of how well the resource consent recommendations have been used to 
reach the goals for preserving water quality.  Performance was measured by comparing the amount 
and types of mitigation actions implemented pre- and post-plan adoption.  
Water Quality 
Water quality data have been collected from the sampling location on the Papakura Stream since 
August 1993.  In order to get the most reliable view of the water quality trends all available data will 
be used in the analysis.  We will look at the water quality from August 1993 through July 1999 for 
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the pre-plan adoption period and from August 1999 through June 2005 for the post-plan adoption 
period.   
The water quality parameters that have been analyzed in this study are temperature, dissolved 
oxygen (DO), suspended solids, turbidity and black disk clarity.  A discussion of land use effects, 
possible causes of degradation, and implications for aquatic life for these water quality indicators has 
been produced by the ARC and is presented in Appendix D. 
Linear regression has been used to analyze the changes in water quality over time for both the pre- 
and post-plan adoption periods.  The water quality trends cannot be used to make direct links 
between plan quality, plan implementation, or development patterns and water quality effects due to 
the variety of other factors that affect water quality.  The changes in trends can be used to speculate 
how effects of changing land use practices are affecting water quality, but much more research on 
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V.   Findings 
 
Plan Implementa ti on Perfo rmance  
 
Research on the granted resource consents before and after the adoption of the 1999 Papakura 
District Plan show divergent trends in mitigation actions.  The following table gives the total 
number of water quality mitigation actions required in the resource consents for a period of two 
years preceding the adoption of the 1999 Papakura District Plan and the consecutive 6 years 
following adoption of the plan.  For ease of comparison, the number of resource consents granted 
was converted to a percentage of the total number analyzed.   
Table 1: Required Mitigation Actions Pre- and Post-adoption of the  
 1999 Papakura District Plan 
Pre-1999 Plan Post-1999 Plan Number of 
Mitigation 
Actions # % # % 
0 5 17 7 12 
1 12 40 20 34 
2 9 30 12 21 
3 2 7 10 17 
4 1 3 4 7 
5 1 3 2 4 
6 0 0 3 5 
Total: 30 100 59 100 
 
Before adoption of the RMA-compliant district plan the breadth and depth of water quality 
mitigation actions were lower than after adoption of the 1999 Papakura District Plan.  After 
adoption of the plan, fewer resource consents were granted with low numbers of mitigation actions 
while more resource consents were required to implement a wider array of water quality protection 
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measures.  The Papakura District Council was not only implementing more measures for protecting 
the water quality after adoption of the plan, but requiring more measures per development proposal 
that will better protect water resources from degradation.   
The resource consents that were not required to implement any stormwater mitigation actions 
concluded that the following two statements were true: 
(1) Any adverse environmental effect of the proposed activity will be minor. 
 
(2) Granting of consent will not be contrary to the relevant objectives and policies of the 
District Plan and the Act’s focus of sustainable management of physical and natural 
resources. 
In both pre- and post-plan adoption resource consents the majority are granted with the provision 
of only one or two mitigation actions to meet the criteria for development in rural Papakura.  This 
means that the Council generally relies on very few water quality protection measures (averaging 
around two measures per development proposal), however, the effectiveness of these measures is 
increased exponentially when combined.  Water quality protection measures are generally good at 
removing one type of pollutant, but used in conjunction with other measures, they can be effective 
at removing more pollutants and more effectively protecting water quality.  The next table analyzes 
more closely the type of water quality protection measures that have been implemented. 
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Table 2: Water Quality Protection Measures Implemented Pre- and Post-plan Adoption. 
Pre-
plan Water Quality Protection Measure 
Post-
plan 
17 Habitable floor level must be at lease 300mm above the 1% Annual Exceedance Probablity. 29 
9 On-site stormwater disposal system to avoid concentration, increase, or redirecting stormwater flows. 26 
2 Building not to be used for habitation. 11 
8 Impervious cover (including driveways, residential buildings, tennis courts, pools, and outbuildings) not to exceed 2000m2. 7 
0 Flood proof building design. 1 
0 
Adopt and implement appropriate site practices to control runoff, 
mitigate and stop soil erosion, sediment loss and trap pollutants 
from leaving the site. 
8 
2 Certified approval of the sediment control measures and/or stormwater disposal system. 6 
0 Reinforce and retain earthworks to reduce instability and erosion. 2 
0 Re-vegetate bare earth. 8 
0 Prevent dispersal of dust. 5 
0 Clean/repair dirty/damaged roadways. 6 
11 No dumping of earth fill into watercourse or floodplain. 2 
2 Maintain a minimum 20 meter stream buffer. 2 
4 Provide a suitable on-site effluent disposal system. 3 
0 Landscaping shall be established following completion of building upgrades and maintained on an ongoing basis. 6 
55 TOTAL 122 
1.6 AVERAGE PER RESOURCE CONSENT* 2.3 
*Not counting resource consents with no water quality protection measures required. 
 - 22 - 
Rita Stanton PLAN EFFECTIVENESS MONITORING 13 April 2006 
The most commonly used protection measure (17 out of 30 (57%) pre-plan adoption, and 29 out of 
59 (49%) post-plan adoption) was to raise the habitable floor level above the 1% Annual 
Exceedance Probability level (100-year flood height).  This protection measure has several purposes, 
none of which are directly stated in the resource consent decision letter, and are assumed to be the 
basis of such often use.  Raising a house above the expected flood level ensures that damage to 
private property due to flooding is minimized; household contaminants are not introduced into 
floodwaters; and flood levels are not exacerbated by intense development in the floodplain.  This 
action does not protect, on a normal basis, the water quality in the Papakura Stream.  This is mainly 
a property protection measure that does not prevent sediment or other pollutants from entering the 
water course.   
Stormwater mitigation measures that are designed to protect water quality include the provision of 
on-site stormwater disposal systems and runoff control measures.  These two measures are aimed at 
both controlling the quantity and quality of stormwater runoff leaving the development site.  The are 
designed to limit pollutants from entering the stream during the construction period and after the 
project is complete.   
Overall, increased use and variety of water quality protection measures are being required since the 
1999 Papakura District Plan adoption.  For example, all the measures intended to retain sediment on 
site from land disturbing activities have only been implemented post-plan adoption, with the one 
exception of “No dumping of fill earth into the watercourse or floodplain.”  While this is an obvious 
way to reduce sediment from entering the surface water, the other mitigation actions might have 
been little practiced before are now being implemented by the Council.  These measures collectively 
make a large impact for protecting water quality. 
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Water Qual i ty  Trends 
 
Water quality data is tremendously variable from sample date to sample date as determined by flow, 
recent weather events, season, time of day, etc.  The water quality data for the Papakura Stream were 
all collected at either 10 AM or 10:50 AM and analyzed that same day.  This provides some 
regularity to the data patterns, especially when analyzing dissolved oxygen, a parameter that can 
change significantly throughout the day.  Flow data can generally be used in statistical analysis to 
even out the spikes in data, but flow measurements for this stream site have not been collected.  The 
parameters analyzed have been plotted over time for the pre- and post-plan adoption periods.  
Those graphs with linear regression trend lines are presented in Appendix E. 
Some water quality parameters show differences in trends pre- versus post-plan adoption.  The 
temperature of the Papakura Stream showed an increasing trend over time pre-plan adoption, while 
the trend changes to a slightly decreasing trend over time post-plan adoption.  The increasing water 
temperature trend is bad for the flora and fauna that live in the stream and are acclimated to 
surviving in the original temperature of the stream.  Increases in water temperature can be caused by 
removal of vegetation along stream buffer areas that provide shade, allowing livestock into the 
stream, heat transfer from stormwater runoff that collects heat from impervious surfaces, such as 
roads, or may transfer sediment or pollutants which have a higher temperature than the water in the 
stream.  The decreasing trend noticed after the plan adoption signifies a return to previous stream 
temperatures.   
A measure of the clarity (as an indicator for sedimentation the the stream), the ARC collects black 
disk measurements on horizontal clarity. The ARC states that the measure of clarity using black disk 
has the following implications: 
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The critical measures of acceptable water clarity are: for recreational waters clarity greater 
than 1.6 metres as measured by the black disk technique, and for aesthetic purposes no 
significant change. A significant change is considered to be a 20% change in black disk 
reading. 
These measurements are for aesthetic and recreational purposes, however, the clarity of water has 
real affects on the ability of aquatic species to hunt their prey.  Decreasing clarity may cause a decline 
in fauna numbers and diversity. 
During the Pre-1999 Plan adoption years of this study, there were many monitoring days when the 
clarity was above 1.6 meters, although the trend was that of decreasing clarity.  The linear regression 
line shows a 59 percent change over a 6 year period.  However with an R2 value of 0.06, this 
regression only explains 6 percent of the variation of the samples.  There are great changes between 
sampling months where the clarity had decreased by as much as 87 perccent (change from 3.1 
meters to 0.4 meters between May and June of 1997). 
Post-1999 Plan adoption the black disk clarity is reducing at a slower rate, however, the clarity only 
measured at or above 1.6 meters once throughout the six year period.  The average clarity over this 
time is 0.5 meters.   
These findings indicate that clarity has been decreasing fairly steadily with some spikes in clarity over 
the past 12 years of water quality data sampling in the Papakura Stream.  More recently, since the 
adoption of the 1999 Papakura District Plan, the water clarity measured by black disk analysis has 
been very poor and is slowly decreasing in clarity. 
Data for suspended solids and turbidity show decreasing trends, however, indicating an 
improvement in removal of sediment from the Papakura Stream.  Both of these measures have 
shown tremendous spikes in measurements throughout the period since the plan adoption in 
Papakura, indicating at least isolated incidents of large amounts of sediment entering the 
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watercourse.  All of the water quality data have extremely low R2 values that indicate a high degree 
of variability from month to month.  Some of this variablity can be explained by integrating a flow 
variable.  Unfortunately, flow data were not available for the Papakura Stream. 
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VI.   Conclusions and Recommendations 
 
Several areas of this research project presented barriers to evaluating plan effectiveness through 
water quality outcomes.  This section of the paper provides reflections on areas of difficulty with 
this project as well as recommendations for improving future endeavors in this type of research.  
Many of the findings of this research are related with findings that were discovered through surveys 
of Canadian planners in a study by Seasons (2003).  The areas of similarity include linking planning 
goals to outcomes (finding causality), measuring the correct indicators, political will and capacity for 
effective planning. 
 
Plan Objec t ives  
 
The Auckland Regional Plan: Sediment Control regulations pertaining to the permitted removal of 
vegetation are vague and sound more like suggestions than requirements.  The Auckland Regional 
Council must be notified 14 days prior to the removal, but as far as the sediment control goes, the 
regulations are weak in wording (not measurable) and absent of reporting requirements (ARC, 2001). 
Effective erosion and sediment control measures shall be implemented to minimise erosion 
and sediment discharge from the operation. These measures shall be implemented on any 
disturbed areas where sediment is likely to wash to watercourses and/or channels which 
contain stable pools, and shall remain in place until the area of operation is stabilised in 
accordance with Condition 3. 
Any sediment control measures shall be monitored on a weekly basis during operations 
within the area draining to it and cleaned out when it is observed to be greater then 50% full 
of sediment. Materials extracted from the sediment control measures shall be deposited in a 
 - 27 - 
Rita Stanton PLAN EFFECTIVENESS MONITORING 13 April 2006 
position from which they cannot wash to any watercourse and/or channels which contain 
stable pools. 
Explanation 
One or more erosion and sediment controls may be implemented to assist in ensuring the 
activity is carried out in accordance with Condition 2 above. 
Such examples include: 
(i) Sediment Retention Ponds 
(ii) Silt Fences 
(iii) Contour Drains 
(iv) Runoff Diversion Channels 
(v) Slash Bunds 
Specific guidelines for these and other best management practices for mitigating sedimentation are 
provided by the Auckland Regional Council in the technical publication, “Erosion and Sediment 
Control Guidelines for Land Disturbing Activities for the Auckland Region.”  The plan also states 
that sediment control measures should be managed to avoid “any significant adverse effects on 
aquatic life,” but offers no definition of what this encompasses.   
The objectives and policies in the Papakura District Plan are very vague as well.  No guiding 
environmental quality standards are defined and objectives do not include the use of measurable 
indicators.  This is illustrated by the following objective (PDC, 1999): 
To assist in the preservation of water quality in the Manukau Harbour and underground and 
surface waterways of the District. 
The following broad statements are used in policies contribute to the vague quality of guidance 
provided through the Papakura District Plan (PDC, 1999):  
• Enforcement of environmental standards,  
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• Controls on activities in order to reduce the potential for pollution, 
• Reduce the water polluting effects upon natural water courses, and  
• Protect the quality of fresh water sources.  
These policies do not state which environmental standards will be enforced or how.  What controls 
will be used on which activities and how will they reduce the potential for pollution?  The associated 
expected environmental outcomes are equally vague and show little direct connection to the 
objectives and policies.   
One of the outcomes expected from the previous objective and policy group is the “retention and 
enhancement of the present levels of environmental quality and amenity.”  There are no measurable 
outcomes, making the evaluation of the plan effectiveness nearly impossible.  The only conclusion 
that may be made would be failure to reach the stated objective if environmental quality or amenity 
were diminished by any acceptable measuring method.  Simply measuring any change in 
environmental quality is nearly impossible due to the fact that there exists little to no useful 
environmental monitoring data to provide a baseline with which current data could be compared.   
 
 
Planning  Capabi l i ty 
 
Papakura District was one of the first district councils to finish their RMA compliant district plan.  
This allowed more data to be available given the longer timeframe of plan operation.  However, plan 
quality (as determined in Phase 1 of the PUCM research) for the Papakura District was shown to be 
poor based on several criteria (Ericksen, Chapman and Crawford, 2003):  
• Interpretation of the national planning mandate (the RMA),  
• Clarity of purpose,  
• Identification of issues,  
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• Fact base,  
• Internal consistency of the plan,  
• Integration with other plans and policy instruments,  
• Monitoring strategy, and 
• Organization and presentation of the plan. 
Phase 2 research on plan implementation found that Papakura was able to implement almost 80 
percent of its stormwater policies at least once in the granted resource consents. This means that 
Papakura District Council is dedicated to following through with the stated plan of action as written 
in the District Plan.  High implementation of a poor plan is not very impressive, but it is a start.   
National legislation set out broad policy goals that must be supported by technical assistance for 
local jurisdictions to implement high quality plans to meet those goals. The regional councils are 
responsible for water monitoring (freshwater and coastal resources) and granting discharge consents 
to land owners and district councils.  Technical papers and other publications published by the ARC 
are listed on their website, and print copies are available for a charge (ARC, 2005a). These 
publications are valuable resources for many smaller district councils without the resources for 
carrying out their own research.  
Planning and policy guides are written to support good practice and a consistent approach for the 
district councils to follow.  A guide for producing an effective structure plan (similar to what we 
would call a small area plan in the United States), Structure Planning: A regional practice and resource guide 
2005 is aimed at district council staff, infrastructure planners and others involved in structure 
planning (ARC, 2005b). 
Local plans may only be exerting the bare minimum of effort to satisfy the law, but have little local 
commitment to the issue.  What then?  Local issues of importance will take precedence over 
nationally-mandated regulations.  A very visible contradiction between intent and reality is that the 
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Papakura District Council will, as one policy states, “monitor the effectiveness of the District Plan 
by undertaking studies to identify issues which are indicators of environmental change,” while the 
budget for district plan monitoring is $0 and no staff are committed to this task (Day and Crawford, 
2005).  It is clearly impossible for an unfunded project to ever take place, unless another sector of 
government takes over the operation.   
The political will and organizational structure play important roles in an effective monitoring and 
evaluation program.  As Seasons suggests, the building up of this type of program should be a 
gradual learning process of trial and error.  “Evaluation methods and strategies must be tailored to 
the needs and resources of individual planning departments….  Monitoring and evaluation processes 
should be introduced gradually and enhanced in an incremental fashion” (Seasons, 2003, 437).    
A monitoring and evaluation program should not be forced upon the Papakura District Council, 
rather they should establish a program that meets the needs and resources of their community.  The 
program should start out simple, but focus on important indicators of community health that are 
relevant to Papakura.  The program should be constantly updated based upon outcomes and 
findings of the program.  The program can be expanded as efficiency and political will increase. 
 
Causal  Link 
 
The most arduous task in this research that could not be overcome is attributing environmental 
changes to the specific factor of land use.  Seasons points out, “Links need to be established 
between goals and inputs on the one hand and outputs and outcomes on the other; however, 
causality can be difficult to establish with many planning programs” (2003, 437).  Given a myriad of 
other factors that affect water quality, how can we determine which changes are occurring due to the 
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land use regulations?  This research is difficult to quantify given the intricate interactions of human 
and natural systems.  Many complexities arise and are explored in an attempt to make meaningful 
conclusions without making unfounded assumptions.  Some important research has been done in 
New Zealand to address the problem of environmental attribution that begins to explore this 
extremely complex issue.  
A recent study out of New Zealand (Larned, et al., 2004) looked at low-elevation stream quality 
trends as related to land use that included urban, pastoral, native forest, and plantation forest land cover 
classes.  Significant differences were found when comparing urban and pastoral land cover classes 
with the native and plantation forest land cover classes in nutrient and E. coli concentrations.  This 
does not speak to any differences between urban and pastoral land, in part because the definition of 
the urban land cover class used in the study was “containing ≥ 15% urban land cover,” which leaves up 
to 85% of the land that can be in other uses.  A more distinct line needs to be drawn between urban 
and pastoral land for this type of analysis to be useful.   
This study points to macro-scale climate patterns as causes of most major changes in water quality. 
More importantly, this study concluded that in comparing “baseline” and “impact” sites (upstream 
and downstream from developed areas), “the relationships between water quality trends and 
[Southern Oscillation Index, a macro-scale climate pattern] were largely unchanged.  These 
observations suggest that large-scale climate trends controlled flow, temperature, and clarity trends 
[regardless of land use]”  (Larned, et al., 2004, 362).  This statement does not discount the effect of 
land use on water quality, but it does contribute large shifts in water quality to regional processes of 
atmospheric climate systems, rather than local processes.  These findings imply difficulty in 
attributing land use patterns to water quality.  
The National Institute of Water and Atmospheric Research (NIWA) collects water quality 
parameters through the National River Water Quality Network.  Monthly water samples have been 
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taken at 77 stream and river sites throughout New Zealand since 1989.  Physical attributes have been 
collected at each site, such as hydrology, topography, land use, geography and climate.  An effort 
was made in selecting both “baseline” and “impact” sites.  The “baseline” sites are ones at which 
“there is likely to be little or no effect of diffuse or point source pollution, and ‘impact’ which are 
downstream of present and possible future areas of development” (Smith and Maasdam, 1994). 
However, these sites are not paired (upstream and downstream on the same water course).   
To improve the validity of linking land use to water quality future studies should be based on a case 
study that two water quality monitoring sites on the same stream.  One site should be located down 
stream of development while the other site should be located upstream in an area of native 
vegetation.  Using this type of data will allow for the “background noise” of regional changes in 
water quality to be accounted for while being able to link land use changes to water quality changes.     
Work currently underway by members of the PUCM team includes an attempt to quantify plan 
outcomes using the Rapid Assessment Program (RAP) model. This model operates on the belief 
that the plans produced under the RMA seek to influence present actions in order to produce a 
preferred environmental state.  In this light, the model strives to answer, whether or not 
environmental outcomes have been reached because of the plan or despite of it?” (Kouwenhoven, et 
al., n.d., 1)  The model inputs include components (features describing the system), characteristics 
(belonging to the components), and relationships between the characteristics (a change in A 
produces a positive/negative change in B).  In depth research that has not been performed for this 
study is necessary to define all the components, characteristics and relationships existing in a specific 
system to be able to apply the RAP model.  However, this model has been successfully applied in 
different planning situations all over the world (Kouwehoven, et al., n.d.).   
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Water Qual i ty  Data 
 
The water quality monitoring sites in the Auckland Region are only sampled once a month.  In order 
to be most responsive to changes in land use, the water quality data should be collected every day or 
every hour.  This type of monitoring requires expensive machinery and may not be the best option 
for water quality monitoring.   
The Ministry for the Environment (MfE) is organizing an effort for effectively linking water quality 
to changes in land use.  The MfE is working with the National Institute of Water and Atmospheric 
Research (NIWA) to develop a sample network of stream sites throughout the country to provide a 
picture of water quality trends.  The River Environment Classification (REC) data already collected 
will provide criteria for selecting a diverse group of monitoring sites and physical characteristics of 
the surrounding catchments that can be used to compare land use and water quality changes (MfE, 
2005).  However, this program is only in planning stages and will not provide useable data for some 
time to come. 
A Cultural Index for Streams and Waterways published by the MfE describes the most useful indicators 
for easily and accurately analyzing the stream quality.  The indicators used to compute the Cultural 
Health Index (CHI) include: catchment land use (1-5, grazed/natural); use of riparian margin (1-5, 
grazed/natural); use of river – modification (1-5, evidence of modification/appears natural); river 
flow – visible (1 or 5, no movement/movement); and water quality – pollution (1-5, foams or 
oils/none evident).  This simplified list (from an original 18 categories) can be used by policy makers 
as well as the community to analyze stream health.  A monitoring format that is easy to implement 
and includes the citizens will be more effective and efficient than a more scientific approach while 
returning highly correlating results (MfE, 2003). 
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Study  Area 
 
The chosen area of study was delimited by the physical boundary of the catchment area for the 
stream sample location on the Papakura Stream.  However, the political district boundaries do not 
match with the physical boundaries.  This is a condition that results in Papakura District and 
Manukau City having control over granting resource consents for development that will affect the 
water quality in the same catchment area. Also, two different district plans are operative on each set 
of resource consents.  Since resource consents were only collected from Papakura District Council, 
these documents are not wholly representative of the development in the study area.  To correct for 
this problem, a study area should be chosen that is entirely contained within one district. 
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Appendix A:  Resource Consent Application 
 
PAPAKURA DISTRICT COUNCIL 
A P P L I C A T I O N  F O R  A  D I S C R E T I O N A R Y  A C T I V I T Y  
L A N D  U S E  R E S O U R C E  C O N S E N T   
PLANNING REPORT BY INTEGRATED PLANNING SOLUTIONS LIMITED  
11 AUGUST 2004 
 
  




33 Philip Road 




Job No.: 7533 
  















Lot 1 DP 63019 
 
  
Zoning: Rural Papakura 
  
  




The applicants seek to locate a ‘second-hand’ cottage on site for 
use as traveller’s accommodation.  
  
Restrictions: Flood Hazard Area 
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1.0 SITE AND LOCALITY 
 
1.1 The 3.9520ha flat site is located on the southern side of Philip Road immediately 
to the west of the small bridge spanning the Papakura Stream, which also traverses 
the application site.   
 
1.2 The residential component of the site is bound by the roadway to the north, the 
Papakura Stream to the east and a large stand of native bush running the length 
of the site to the west. The on-site buildings consist of a large, turn of the century, 
farmhouse, garage and workshop and a further small ancillary building. In 
addition to the foregoing, the residential area also includes a tennis court, 
swimming pool and pergola. This area contains several mature specimen trees 
as part of its large garden/lawn area. The most notable are the two oak trees 
located either side of the existing driveway adjoining the road reserve.  
 
1.3 The remaining portion of the site to the south in pasture, which is also divided by 
the Papakura Stream.   
 
1.4 The surroundings are comprised of other low lying medium to large sized land 
holdings used for a range of rural activities including, growing kiwi fruit, covered 





2.1 The proposed activity is detailed on the plans drawn by L Ryder Architectural 
Services Ltd and the supporting information provided by the Applicants, Mr A Tibble 
and Ms R Ramsey. However, in summary the application may be described as 
seeking to relocate a two bedroom1900’s cottage on to the site to be used for 
traveller accommodation.  
 
2.2 The cottage is to be located in the same general locality as the existing 
residential buildings on site approximately 43m from the road boundary and 
immediately adjacent to the stand of protected bush to the west of the existing 
dwelling (refer site plan). The cottage will be accessed from the existing access 
way, which serves the main dwelling, and will be served by two parking spaces. 
 
2.3 The cottage will be serviced by its own effluent/waste water system and it is 
proposed to discharge stormwater to the Papakura Stream. (Applicant’s have 
been advised of need to obtain resource consent from Auckland Regional 
Council for discharge to the stream).  
 
2.4 In addition to the foregoing, it is proposed to erect a sign at the front gate 
measuring no larger than 1m X 1m.     
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3.0 REASON FOR THE APPLICATION 
 
3.1 This application is necessitated, as traveller’s accommodation is not provided for 
as a permitted activity in the Papakura District Plan. However, Rule 7.1.4 provides 
for travellers’ accommodation complying with Rule 8.12 as a Discretionary Activity. 
The relevant criteria of rule 8.12 are applied in part 5.0 of this report. 
 
3.2 In addition to the foregoing, rule 8.10.2 of the District Plan provides for the 
placement of buildings in a flood hazard area as restricted discretionary activities 
subject to meeting relevant criteria. This criterion too is considered in part of 5.0 
of this report. 
 
3.3 Therefore, given the foregoing and the application of the relevant assessment 
criteria undertaken in part 5.0, it is considered that the application be considered as 




4.0 SECTION 93 & 94 CONSIDERATIONS  
 
4.1 Section 93 of the Resource Management Act 1991 (RMA) prescribes that a 
consent authority must notify an application for resource consent unless….(b) it is 
satisfied that the adverse effects of the activity on the environment will be minor. An 
assessment of the environmental effects of the proposal is undertaken as follows: 
 
 Visual Amenity/Character 
 The relocated cottage is of the same general settlement/construction period 
(early 1900s) as the existing farmhouse and its exterior includes the same design 
elements as the farmhouse. The cottage, having a floor area of approximately 
65.25m2 (excluding the veranda), is considered to be of a size, scale (relative to the 
farmhouse) and design to appear as an ancillary building as opposed to a stand 
alone cottage/guest house. Once renovated, it is anticipated that the cottage will 
appear to have been constructed on the site along with the other existing buildings, 
thereby presenting an integrated heritage façade to the roadway.  
 
Except for the roadway, being some 43m distant, the cottage is generally screened 
from view by the existing large farmhouse to the east, the stand of native trees to the 
west. The trees, which extend from the road beyond the cottage will also restrict 
viewing from the south.    
 
Overall, it is considered that the cottage, will not have more than a minor adverse 
effect on the visual amenity of the area and is in keeping with the character of the 
site, which is considered to positively contribute to the rural character of the area.  
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 Noise & Odour 
 Given the intended use and small size of the cottage, the proposal is not 
considered to significantly increase the existing noise and odour levels produced 
from the site. Except for a potential minor increase in traffic trips, the noise created 
by 2 – 4 additional persons is not considered to adversely affect the rural aural 
environment in which permitted rural activities have the a propensity to produce 
greater noise levels, as are the potential odour levels. 
 
 The positioning of the cottage, as described in the foregoing, also serves to 
insulate it from noise/odour produced from neighbouring rural land uses. Further, 
its 43m separation from the roadway, which is greater than the existing 
farmhouse, is considered sufficient to avoid any adverse noise created by lawful 
road use.  
 
 Therefore, it is considered that the proposal will not have more than a minor 
adverse effect on, or be subject to adverse effect from, noise and odour.  
 
 Traffic 
 Given the size of the cottage it is envisaged to be used by a single occupancy 
group at any one time. However, as a worst case scenario, could potentially be used 
by possible two couples, or the like, who know one another but may travel in 
separate vehicles to the cottage. Based on the details provided by the applicant, it is 
likely that after arriving (two vehicle movements at most) guests will most likely 
venture out on day trips in the morning and return at night. A total of four potential 
additional traffic trips along the roadway may result from the proposal. This 
additional low number of vehicle movements onto the long cul-de-sac (Philip Road) 
are not anticipated to have more than a minor adverse effect on traffic safety due to 
the relatively low number of traffic that use this road, the flat nature of the roadway 
and the clear lines of site, which extend from the entrance way.  
 
 Although some heavy traffic pass by the site on their way to and from the Kiwi 
Fruit packing and distribution operation located toward the end of Philip Road, for 
the reasons given above, this traffic too is not anticipated to be adversely affected by 
the proposal.    
 
 Flooding 
 The Council’s development engineer has reviewed the application against the 
requirements of the Papakura Stream Catchment Plan.  Having undertaken this 
review, subject to the imposition of conditions restricting floor heights and requiring 
unobstructed flow paths, it is considered that the proposal will not have an adverse 
effect on the propensity of the site/area to flood and will not cause to redirect 
overland water flows onto neighbouring sites.  
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Services and the Receiving Environment 
 Effluent and waste water are to be treated on site. A bio-cycle system designed 
by an appropriately qualified engineer (report from Fraser Thomas 
Surveying/Engineering) is to be installed with its drip feed outflow discharging in the 
bush area. This system is not anticipated to adversely affect the health of the bush 
as the outflow is relatively pure (treated) and is commonly used for the irrigation of 
gardens and landscaped areas. 
 
 The application plans show that stormwater discharge to the Papakura Stream is 
proposed. This situation requires the attainment of a resource consent from the 
Auckland Regional Council (ARC). However, having assessed the matter of 
stormwater, irrespective of the need for regional consent, the development engineer 
considers that it is appropriate to install a stormwater detention tank to restrict the 
flow of stormwater to predevelopment levels. Therefore, subject to the requirements 
of the ARC, as long as predevelopment levels can be maintained, the proposal will 
not have more than a minor adverse effect on water levels.  
 
However, the effects of the proposal on the water quality of the Papakura Stream is 
for the ARC to determine and as such, if granting consent, a condition should be 
imposed requiring the attainment of resource consent from the ARC.   
 
4.2 Based on the foregoing and the assessment undertaken in part 5.0 of this report, 
it is considered that the adverse effects on the environment will not be more than 
minor and as such the application need not be notified pursuant to section 93 of the 
RMA.     
  
4.3. Section 94 of the RMA requires that all persons deemed to be potentially 
adversely affected by an activity shall be served with notice of the application for 
resource consent to undertake that activity. Having considered the nature of the 
proposal, including traffic movements, and it’s insulated positioning on site in 
relation to the activities occurring on the surrounding land, it is considered that no 
persons beyond the site may be deemed to be adversely affected by the 
proposal. Particular regard has been had for the owners and occupiers of: 
 
23, 51, 149 (Veri Kiwi), 20, 34, 42, 46, 50, 54, 72 Philip Road and other persons 
living at the end of Philip road who pass by the site.  
 
Therefore, it is considered that notice need not be served on any persons pursuant 
to section 94 of the RMA.  
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4.4 In summary, it is considered that the proposal may be determined on a non-
notified basis.  
 
 
5.0 ASSESSMENT OF APPLICATION (Pursuant to Section 104 of the RMA) 
 
5.1 Assessment of Environmental Effects  
 
5.1.1 An assessment of effects of the proposal on the environment has been 
undertaken as part of the section 93(1)(b) analysis foregoing and may be regarded 
as the assessment required under section 104 of the RMA also. That assessment 
concluded that the adverse effects on the environment were unlikely to be more than 
minor.  
 
5.2 District Plan Considerations 
 
5.2.1 Rule 8.12 sets out the specific criteria against which travellers 
accommodation shall be considered. That criteria is applied as follows: 
 
8.12(a) Philip Road joins Mill Road, which is a primary road through the District. 
Therefore, the site is considered to have ready access to an arterial route 
and meets this criterion. 
8.12(b) As stated, the cottage is of similar style to the existing farmhouse and 
therefore is considered to lend itself to the rural environment meeting this 
criterion.  
8.12(c) The cottage is to be located adjacent to the existing cluster of residential 
buildings on site. This portion of the site is quite distinct from the pastoral 
land to the south and the treed portion of the site to the west. For the 
reasons outlined in the foregoing assessment of effects, the site us 
considered to be sufficiently insulated from nearby rural properties.  
8.12(d) Given the style and character of the farmhouse, which is early 1900’s 
architecture, the cottage, once restored, will appear as being part of the 
sites’ heritage. The setting, which includes two mature Oak trees at the 
drive way entrance, is suited to dwellings of this nature that have a rural 
character. The addition of the cottage is considered to enhance the 
appearance of the site and reinforce its rural heritage. 
8.12(e) This criterion states that, having been considered against the foregoing, 
land shall not be used for traveller’s accommodation unless:  
i) Not applicable as site is not in a coastal area; 
ii) the values of natural landscape are maintained or enhanced; 
iii) effluent, waste water and refuse can be disposed of by acceptable 
means without detracting from environmental values. 
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Although located adjacent to the stand of protected bush, the cottage is 
not considered to adversely affect the value of the bush because, at single 
level height, the cottage will not impact on the visual amenity of the bush, 
which is derived mostly from the lifted canopy. Set against the backdrop of 
the bush, the rustic cottage will enhance the perceived rural environment.  
 
Also, it is considered that a suitably engineered system can accommodate 
the waste from the proposed cottage and that the domestic refuse may be 
disposed of in the same manner as that of the existing household.  
 
5.2.2 Rule 8.14 sets out the general criteria against which a discretionary activity shall 
be assessed. Those criteria relevant to this proposal are considered as follows: 
 
(c) Although the cottage could conceivably be moved to an urban location, its 
age and rustic appearance are consistent with the farmhouse and as such 
it will maintain the character of the site.  
 
(d) The site is presently served by town water supply, telephone and 
electricity. Given the ‘low key’ nature of the proposed use of the cottage, 
the proposal is not considered to create extra demand for the extension of 
waste water of stormwater reticulation, which can be adequately provided 
for on site.  
 
(ee) The treed setting and existing period farmhouse are considered to make 
the site suitable for the relocation of the cottage, as these provide an 
enclosed back drop to ‘encapsulate’ the rural heritage of the area, possibly 
rural New Zealand. 
 
(f) The location of the cottage on a portion of pastoral land will reduce the 
amount of the site that would otherwise be available for future rural 
production purposes. However, the portion of the land to be occupied by 
the cottage is not significant and, for the most part, access is confined to 
the existing access way. This situation leaves the front grassed area 
available for small sock grazing, which it is used for at present, or other 
uses such as horticulture.   Given the close proximity of this area to the 
existing dwelling it is not suited to intensive rural production. Therefore, the 
loss of a small portion of the grassed area is not considered to significantly 
undermine the production of the site.   
 
(ff) As stated earlier, the location of the cottage, adjacent to existing 
residential buildings, is considered to be sufficiently insulated to so not to 
constrain the use of surrounding rural land for permitted or controlled 
activities.  
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5.2.3 In addition to the foregoing, the proposal has been considered against the 
general bulk and location controls of rule 8.15 and was found to meet the 




5.2.4 Rule 8.10.2.1 of the Rural Area of the District Plan provides for the placement of 
buildings or structures on land that is subject to flooding as a restricted 
discretionary activity where:  
 
(i) A draft comprehensive flood management plan has been published by the 
Council for the catchment or comprehensive discharge consent for the 
discharge of stormwater from the catchment has been granted, which 
allow for buildings to be located within the 1% annual exceedance 
probability flood plain. 
 
Advice Note: 
• The placement of buildings or structures on land which is subject to 
flooding, but not subject to Clause (i) above will require to obtain resource 
consent as a non-complying activity. 
 
• Where there is no comprehensive discharge consent for the catchment 
within which the site is located a resource consent to divert water may be 
required from the Auckland Regional Council. 
 
(ii) The habitable floor levels are at least 300mm above the 1% annual 
exceedance probability flood level. 
 
(iii) The development will not affect surface water resulting from a storm 
having a 1% annual exceedance probability so as to increase the level of 
flooding on other property or adversely affect other property. 
 
Applying the above criteria: 
 
(i) The site is located within the Papakura Stream Catchment Management 
Plan 
(ii) The cottage observes the 300mm floor level requirement.  
(iii) Having assessed the application the Council’s engineering team are 
satisfied that the location of the cottage on site will not increase the level 
of flooding on other property or adversely affect other property 
 
As the proposal satisfies criteria (i)-(iii) it may proceed as a restricted 
discretionary activity. 
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In respect of the matter of flooding, the matters to which the Council has limited 
its discretion in considering resource consent applications for the construction of 
buildings and structures within areas that are subject to flooding are: 
 
(i) Flooding 
(ii) Provision of emergency access 
(iii) Basement development which may be subject to inundation 
 
The assessment of the proposal shall therefore be confined to the consideration 




Council’s engineers have reviewed the information provided and have 
considered the Papakura Stream Catchment minimum floor level requirements 
calculated by BECA. An R.L of 22.0m in terms of Lands And Survey (Auckland) 
Datum 1946 equates to 300mm above 1% AEP flood level and is considered 
sufficient to reduce the effect of flooding on the cottage.  
 
As the dwelling is centrally located on the site, it is unlikely to direct any surface 
water flows over adjoining sites or increase the propensity of any neighbouring 
property to flood. Further, so not to impede the flow of any surface water, the 
development engineer considers that it is appropriate to impose a condition 
requiring that the area under the cottage remain open to maintain any existing 
flow paths.  
 
Provided the conditions of consent are adhered to, the proposal is unlikely to 
have an adverse effect on flooding in this locality.  
 
Provision of emergency access 
  
The cottage has multiple points of ingress and egress and therefore is 
considered to have satisfactory means of ‘escape’ in a flood event. 
 
Basement development which may be subject to inundation  
 
The proposal does not include a basement development and therefore this 
criterion is not applicable.  
 
5.2.5 Having satisfied the relevant assessment criteria, it is considered that the 
proposal is consistent with the objectives and policies of the District Plan, which 
seek to maintain/enhance/protect the character, variety of life styles and productive 
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5.3 Other Matters 
 
5.3.1 As stated in the foregoing, the applicants currently propose to discharge 
stormwater from the cottage directly to the Papakura Stream. This situation will 
require the attainment of a resource consent from the Auckland Regional Council. 
However, as alternative methods exist, such as the use of stormwater detention 
tanks, and an engineering solution is likely, it is considered that the Council need not 
defer hearing the application pursuant section 91 of the RMA pending the outcome 
of any ARC process.   
 
5.3.2 Also, it is likely that this proposal may be subject to payment of a development 
contribution under the requirements of the annual plan. However, the taking of 





6.1 In conclusion, it is considered that the proposal to locate a cottage on the site at 
33 Philip Road, will not have more than a minor adverse effect on the environment 
and is consistent with the assessment criteria, rules and objectives and policies of 
the District Plan. Therefore, subject to the imposition of conditions to mitigate any 
adverse effects, the Council may grant consent to this application.  
 
7.0 RECOMMENDATION OF THE PLANNER 
 
That the Papakura District Council acting under delegated authority and pursuant 
to sections 34, 88, 93, 94, 104, 105 and 108 of the Resource Management Act 
1991, hereby grants land use resource consent to the discretionary activity 
application submitted by Mr A Tibble and Ms R Ramsey to locate a ‘secondhand’ 
cottage on site for the purpose of providing travelers’ accommodation at 33 Philip 
Road, Alfriston being Lot 1 DP 63019, subject to the following conditions: 
 
1. The development here approved shall be undertaken in general accordance 
with the plans and supporting information accompanying the application and 
marked as ‘Approved’ reference 7533 by the Papakura District Council. 
 
2. Prior to discharging any water to the Papakura Stream the consent holder 
shall obtain any appropriate resource consents from the Auckland Regional 
Council.  
 
3. Floor Level Restrictions. 
The minimum floor level for the proposed development shall be at least 
300mm above 1%AEP flood level.  From the assessment of flood levels in 
Papakura Stream Catchment by BECA R.L of 22.0m in terms of Lands And 
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Survey (Auckland) Datum 1946 equates to 300mm above 1% AEP flood 
level. 
 
4 Overland Flow Path 
The proposed development shall not or cause to divert, redirect, and 
concentrate runoff on to the adjacent properties and shall be such that 
adequate drainage of the site including the provision of overland flow path(s), 
if any, from the adjacent land shall be provided. 
 
5. The dwelling and the associated structures shall be constructed in such a way 
that the effects of the development on flood flows and levels are at minimum. 
This involves constructing the house on posts with the bottom of the floor 
bearers above 1%AEP flood level and keeping the space between the ground 
and the bottom of the bearers open and free for unobstructed flow of surface 
water under the house.  
 
6 Trees 
 The cottage shall be located outside of the drip line of the adjacent stand of 
protected bush. 
 
7. Any fireplace installed in the cottage shall be so designed to prevent the 
discharge of any airborne particles of sufficient size to pose a potential fire 
hazard to the canopy of the nearby bush, which shall be approved by the fire 
safety officer of the NZ fire service prior to lodging an application for building 





1. The Consent Holder shall obtain all other necessary consents/approvals, 
such as consent under the Building Act 1991 or Engineering approval, 
prior to the commencement of works on site.  
 
 
Reasons for this Decision 
 
Pursuant to Section 113 of the Resource Management Act 1991, the reasons for the 
recommendation to grant this resource consent are that, subject to conditions: 
 
1. The application has been processed without notification and notice being served 
on any persons because, for the reasons that follow, the adverse effects of 
locating the cottage on site and using it for travelers accommodation will not be 
more than minor and no persons will be adversely affected. 
 
2. The addition of the cottage on site is considered to enhance the rustic character 
of the existing farm house, as the cottage, being of a similar construction period 
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(early 1900’s), will, once restored, appear to be ancillary to the larger farmhouse 
and will strength visual heritage qualities of the site. 
 
3. The cottage, having floor area of approximately 65m2, will be located in the 
general vicinity of the existing farmhouse and other ancillary residential buildings, 
which is a well established residential curtilage area, and as such will not have 
more than a minor adverse effect on the availability of productive land on site.  
 
4. The confinement of the travelers accommodation to the cottage ensures that 
additional vehicle trips to and from the site are not likely to exceed 4 – 6 trips and 
therefore the adverse effects on the safety of vehicles and pedestrians travelling 
along Philip Road are not anticipated to be more than minor.  
 
5. The location of the cottage is considered to be sufficiently insulated from the 
activities occurring on nearby rural land and adjoining roadway so not to 
constrain lawfully established activities from operating efficiently.  
 
6. As the proposal retains the amenity of the area and does not significantly affect 
the potential productivity of the site, it is considered to be consistent with the 
objectives and policies of the Papakura District Plan.  
 
7. For the foregoing reasons it is considered that the proposal provides for the 
economic needs of the community without adversely affecting the environment 
and as such is consistent with Part II of the Resource Management Act 1991 
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Appendix B:  Resource Consent Decision Letter 
 
24 August 2004 
 
Robyn J Ramsay & Alan Tibble 
33 Phillip Rd 




LAND USE RESOURCE CONSENT:  R TIBBLE & R RAMSEY 
33 PHILIP ROAD, ALFRISTON  
 
This letter is to inform you that your application was considered by Papakura District 
Council under delegated authority on 20 August 2004 and was resolved as follows: 
 
That the Papakura District Council acting under delegated authority and pursuant to 
sections 34, 88, 93, 94, 104, 105 and 108 of the Resource Management Act 1991, 
hereby grants land use resource consent to the discretionary activity application 
submitted by Mr A Tibble and Ms R Ramsey to locate a ‘secondhand’ cottage on site for 
the purpose of providing travelers’ accommodation at 33 Philip Road, Alfriston being Lot 
1 DP 63019, subject to the following conditions: 
 
1. The development here approved shall be undertaken in general accordance with 
the plans and supporting information accompanying the application and marked 
as ‘Approved’ reference 7533 by the Papakura District Council. 
 
2. Prior to discharging any water to the Papakura Stream the consent holder shall 
obtain any appropriate resource consents from the Auckland Regional Council.  
 
Floor Level Restrictions. 
3. The minimum floor level for the proposed development shall be at least 300mm 
above 1%AEP flood level.  From the assessment of flood levels in Papakura 
Stream Catchment by BECA R.L of 22.0m in terms of Lands And Survey 
(Auckland) Datum 1946 equates to 300mm above 1% AEP flood level. 
 
Overland Flow Path 
4. The proposed development shall not or cause to divert, redirect, and concentrate 
runoff on to the adjacent properties and shall be such that adequate drainage of 
the site including the provision of overland flow path(s), if any, from the adjacent 
land shall be provided. 
 
5. The dwelling and the associated structures shall be constructed in such a way 
that the effects of the development on flood flows and levels are at minimum. This 
involves constructing the house on posts with the bottom of the floor bearers 
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above 1%AEP flood level and keeping the space between the ground and the 
bottom of the bearers open and free for unobstructed flow of surface water under 
the house.  
 
Trees 
6. The cottage shall be located outside of the drip line of the adjacent stand of 
protected bush. 
 
7. Any fireplace installed in the cottage shall be so designed to prevent the 
discharge of any airborne particles of sufficient size to pose a potential fire hazard 
to the canopy of the nearby bush, which shall be approved by the fire safety 
officer of the NZ fire service prior to lodging an application for building consent in 
respect of the installation of the fire place.     
  
Advice Notes 
1. The Consent Holder shall obtain all other necessary consents/approvals, such as 
consent under the Building Act 1991 or Engineering approval, prior to the 
commencement of works on site.  
 
Reasons for this Decision 
Pursuant to Section 113 of the Resource Management Act 1991, the reasons for the 
recommendation to grant this resource consent are that, subject to conditions: 
 
1. The application has been processed without notification and notice being served 
on any persons because, for the reasons that follow, the adverse effects of 
locating the cottage on site and using it for travelers accommodation will not be 
more than minor and no persons will be adversely affected. 
 
2. The addition of the cottage on site is considered to enhance the rustic character 
of the existing farm house, as the cottage, being of a similar construction period 
(early 1900’s), will, once restored, appear to be ancillary to the larger farmhouse 
and will strength visual heritage qualities of the site. 
 
3. The cottage, having floor area of approximately 65m2, will be located in the 
general vicinity of the existing farmhouse and other ancillary residential buildings, 
which is a well established residential curtilage area, and as such will not have 
more than a minor adverse effect on the availability of productive land on site.  
 
Statutory Notes  
 
Right to Appeal 
Should you wish to object to this decision, or part(s) of it, you have the right to object 
pursuant to s357 of the Resource Management Act 1991 (as amended by the Resource 
Management Amendment Act 2003). Your objection is required to be submitted in 
writing and served upon the Council within 15 working days of receiving this decision. 
Your objection shall set out the reasons for the objection and should state the 
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relief/outcome(s) sought by you. The Papakura District Council undertakes to consider 
your objection as soon as practicable after its lodgement.  
 
Lapsing of Consent 
Unless otherwise stated in the foregoing, this resource consent shall lapse after the 
passing of five years from the date of commencement. The date of commencement is 
the date you received notice of this decision OR, if you object to part or all of this 
decision under s357, the date of commencement shall be the date the objection and 
any appeal under s358 has been decided or withdrawn. HOWEVER, this resource 
consent shall not lapse as per the foregoing if: 
 
(a) This resource consent has been given effect to; OR 
 
(b) The Council, upon receiving an application for an extension of time prior to the 
passing of five years from the date of commencement, grants an extension of 
time after taking into account: 
 
(i) Whether substantial progress or effort has been, and continues to be, 
made towards giving effect to the consent; and 
(ii) Whether the applicant has obtained approval from persons who may be 
adversely affected by the granting of an extension; and 
(iii) The effect of the extension on the policies and objectives of any plan or 
proposed plan.      
 
Varying the conditions of consent 
The Holder of this resource consent may apply to the Council for a change or 
cancellation of a condition(s) of this consent pursuant to s127 of the Resource 
Management Act (as amended 2003). In processing any such request the Council will 
follow the time frames applicable to the processing of a resource consent and shall 
recover its processing costs from the consent holder accordingly. 
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Appendix C:  Codes for Water Quality Protection Measures 
Code Description Example Mitigation Action Language 
B1 Finished floor level above 
flood level 
Finished habitable floor level must be at least 300mm 
above the 1% Annual Exceedance Probability (AEP). 
B2 On-site stormwater 
disposal system to avoid 
concentration, increase, 
or redirecting of storm 
water flows (water 
quantity). 
The storm water disposal system from the development 
must be designed and constructed to ensure that the 
development does not concentrate and increase storm 
water flows above the predevelopment levels from storms 
up to and including 1% AEP from the site or otherwise 
does not cause adverse effect.   
B3 Non-habitable building Building not to be used for habitation. 
B4 Restrict impervious 
surface 
Residential curtailage not to exceed 2000 m2  
B5 Flood proof building 
design 
The dwelling and the associated structures shall be 
constructed in such a way that the effects of the 
development on flood flows and levels are at minimum. 
This involves constructing the house on posts with the 
bottom of the floor bearers above 1%AEP flood level and 
keeping the space between the ground and the bottom of 
the bearers open and free for unobstructed flow of 
surface water under the house.  
E1 Mitigate runoff, soil 
erosion, and sediment 
and pollutant transfer 
(water quality). 
The consent holder must adopt and implement 
appropriate site practices to control runoff, mitigate and 
stop soil erosion, sediment loss and trap pollutants before 
they can enter adjoining lands, street gutter, gullies, drain 
and/or natural and artificial water bodies.  
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The consent holder must contact the Papakura District 
Council Monitoring and Compliance officer to sight the 
installation of the approved silt and sediment control 
measures prior to the commencement of earthworks.  
Also, a suitably qualified engineer supervise the 
earthworks to ensure the safety and stability of the 
proposed earthworks, ensure earthworks are carried out 
as specified and in accordance with sound and 
acceptable engineering principles, and to provide a 
completion certificate to attest to the structural soundness 
of the stormwater detention pond. Also, Approval of the 
design and construction of the [stormwater disposal] 
system shall be sought from Papakura District Council 
together in conjunction with the building consent for the 
installation of drainage for the development. 
E3 Retain earthworks to 
reduce instability and 
erosion 
All retaining walls, earthwork reinforcements and stability 
works shall be constructed and completed immediately 
after cutting and prior to filling to reduce the likelihood of 
any instability and erosion.   
E4 Re-vegetate bare earth All earthworks and areas of bare earth except where in a 
building platform shall be re-vegetated or re-grassed.  
Where regeneration of grass is not sufficient, areas of 
bare soil shall be hydro-seeded or otherwise sown with 
appropriate ground cover vegetation. 
E5 Prevent dispersal of dust The consent holder must take appropriate measures to 
prevent dispersal of dust from the earthworks.  
Implementing a watering regime in order to ensure that 
areas of bare soil are dampened (up until the time that 
bare soil is re-vegetated) would generally fulfill the terms 
of this condition. 
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E6 Clean/repair 
dirty/damaged roadways 
In the event of any excavated material being spilled on a 
public road and/or damage being caused to a public road, 
the consent holder shall take immediate action at their 
own expense to clean and/or repair the road as the case 
may be, or shall reimburse Papakura District Council the 
expense of cleaning and/or reinstating the damaged road.  
This condition applies equally to the road reserve as to 
the carriageway. 
E7 No dumping of earth fill 
into watercourse or 
floodplain. 
No earth fills or excess building materials shall be allowed 
to be deposited within the watercourse/gully or along the 
bank or within the stream reserve. 
S1 Stream buffer Maintain a minimum 20-meter stream protection yard 
between the proposed dwelling and Papakura Stream.  
The esplanade reserve may be used for permitted 
activities from the Papakura District Plan and may be 
grazed provided that stock is excluded from the stream 
and margins of the stream so as to avoid erosion of the 
stream banks. 
S2 Provision of on-site waste 
water treatment 
An effluent disposal system suitable to the area in which 
the proposal will be constructed be provided to the 
satisfaction of the Director of Regulation and Planning, 
Papakura District Council. 
L1 Landscaping That landscaping be planted in general accordance with 
the landscape concept and plan submitted with this 
application, unless an alternative proposal is submitted 
and approved by Council.  The landscaping shall be 
established by the conclusion of the planting season 
following the completion of building upgrades and shall be 
maintained on an ongoing basis. 
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Appendix D: ARC Water Quality Indicators 
Water Temperature 
Water bodies generally show seasonal patterns in temperature that are correlated with 
air temperature. Heat transfer between the atmosphere and water surface primarily 
influences water temperatures of large water masses 
Stream temperatures, in the absence of industrial discharges of heated water, are 
primarily regulated by the extent of riparian vegetation shading of the waterway. In 
catchments developed for urban uses or intensive agriculture, riparian vegetation has 
generally been removed to ameliorate flooding problems or maximise land use and as a 
result stream temperatures tend to be elevated. 
Elevated water temperature can influence aquatic biota in the following ways: 
(i) Community structure in compromised waterways dominated by thermo-tolerant 
species that can survive fluctuations in temperature, particularly those experienced 
in summer. 
(ii) An increase in water temperature results in a reduction in the dissolved oxygen 
carrying capacity of the water. This may be critical for sensitive organisms 
particularly where saturation levels are already reduced (see next section). 
Dissolved Oxygen Saturation 
Dissolved oxygen saturation (DO %sat) gives a direct measure for the assessment of a 
waterway's ability to support aquatic life and is therefore one of the more important 
water quality parameters measured in our surveys. However where low saturation levels 
occur there is often a multiplicity of possible causes. 
DO (%sat) levels show natural fluctuations both diurnally (throughout the day) and 
seasonally. Diurnal changes are caused predominantly by the respiratory activities of 
aquatic biota, particularly plants. Seasonal variations mainly follow changes in 
temperature, which is inversely related to oxygen solubility. 
Dissolved oxygen levels around 5 mg/L are known to be stressful to sensitive aquatic 
biota. This concentration equates to a DO (%sat) of 40%-60% at the range of 
temperatures commonly found in Auckland waterways. If low DO (%sat) levels persist 
for any extended period of time some organisms that cannot move away may die. 
Ultimately the diversity of aquatic biota may be reduced to those species tolerant of low 
DO (%sat). 
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Amelioration of low DO (%sat) levels can be achieved by a reduction of point and non-
point source runoff by the modification of land use practices. Riparian vegetation has a 
role to play in filtering out diffuse sources of oxygen-demanding substances in rural and 
urban runoff, reducing temperatures and restricting in-stream plant growth by shading. 
Urbanised areas have the potential to reduce the input of oxygen demanding 
substances by utilising various stormwater treatment initiatives. In terms of point source 
inputs, ARC rural and industrial pollution abatement activities are designed to eliminate 
unauthorised discharges and control authorised discharges of contaminants to a level 
that can be assimilated by the water body concerned. 
In catchments with agricultural development, substantial volumes of stream water are 
abstracted for irrigation purposes as, under current policy, up to 70% of the one in five 
year low flow is allocated in the Auckland Region. Consequently DO (%sat) levels may 
be further compromised by discharges of pollutants during the summer when the stream 
assimilation capacity is reduced by such abstractions. 
Supersaturation of water is not unusual where aquatic plants in the form of 
macrophytes, periphyton or free-floating algae are abundant. During the hours of 
daylight the release of oxygen during photosynthesis augments the exchange of oxygen 
between the waterbody and the atmosphere. The negative side to the presence of these 
plants is the consumption of oxygen at night (i.e. by respiration), which can lead to 
serious oxygen depletion and subsequent effects on other biota. Depression in DO 
(%sat) levels caused by this phenomenon is usually greatest in the early hours of the 
morning. 
Water Clarity 
Public perception of water quality is often based on their observation of water quality or 
clarity, in that poor water clarity is aesthetically unpleasing, regardless of other water 
quality parameters. In the ARC baseline water quality monitoring programmes water 
clarity is expressed by measurements of turbidity, black disk transparency and Secchi 
disk depth. The critical measures of acceptable water clarity are: for recreational waters 
clarity greater than 1.6 metres as measured by the black disk technique, and for 
aesthetic purposes no significant change. A significant change is considered to be a 
20% change in black disk reading. 
Turbidity 
Turbidity is a measure of the degree to which light is scattered in water by suspended 
particles and colloidal materials. Samples are analysed in the laboratory using a meter 
and the results are given as nephelometric turbidity units (NTU). 
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When turbidity levels are high light penetration is reduced, thereby limiting the ability of 
aquatic plants (algae and macrophytes) to photosynthesise (i.e. a reduction in the so-
called euphotic depth). Organisms that are visually oriented may have difficulty locating 
and catching prey in turbid water and the fine suspended material that is characteristic 
of turbid water may detrimentally affect gill structures of aquatic organisms. 
Black Disk Transparency 
Black disk transparency is a measure of horizontal water clarity. The black disk reflects 
very little light and black disk transparency is the distance at which it becomes visible to 
an observer (using an underwater viewer). It is a good estimate of the distance that 
sighted animals can see horizontally under water. 
Suspended Solids (also called non-filterable residue) 
Suspended solids (SS) is a measurement of the suspended material in the water 
column, including plankton, non-living organic material, silica, clay and silt. High SS 
levels reduce light penetration and provide media for pollutants to attach to, resulting in 
a reduction in water quality for a variety of uses, such as horticulture, irrigation, stock 
water supply, and recreational and ecological functions. Under the appropriate 
conditions the suspended material can settle out as sediment thereby causing further 
problems, such as smothering of biota. 
SS burdens to waterways can be reduced in a variety of ways depending on the type of 
land use concerned: 
In rural catchments riparian zone management provided an effective filter for diffuse 
sources of SS and reduces streambed and bank scouring by dissipating the energy of 
floodwaters. Preventing stock access to stream beds and banks is a useful mitigation 
tool for reducing excessive SS. 
In urban and industrial areas SS can be reduced through the implementation of storm 
water control measures. The period when land is being urbanised has the greatest 
potential to mobilise sediments to waterways. ARC Environment has produced urban 
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Appendix E:  Water Quality Analysis for Papakura Stream  
Water quality graphs including linear regression trend lines are presented on the following pages for 
temperature, dissolved oxygen, suspended solids, turbidity and blackdisk clarity collected on the 
Papakura Stream from August 1993 to July 1999. 
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